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r.t£od^ — - a dna fragment containing the sucrase 

gene from the cell of the strain. 
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»3k;ii»jii««*J||«k»*bii-i w° 

(72)3§fl* fi?S fa» 



(54) KB©***! 3U**W«**©*'** 9-«te?t*^J8 

(57) CB«1 '_ _ 




(2) 



# 2 fcE«©7 5 y&E3»J if WStt* 

M** 2 ] E?'JSE?'JS^ 1 i:E10(»E51© 2 

3 3 8*§fi>&3 6 o ^iKSstMHWJfcarrsw 
i ctioae^. 

[«**3] |*#IllXtt2»CE«©»ffi^*ffttD 
N ABSfM" 1 3 >j TitErf 

[1MB* 4] I»#1I3E*W>»**.DNA*«*U 

i; o-^fartr«#««lsK««b. .J83l*t+tcL -75 
n**a:-raL-7 3y*xttttti«D*Jft*J*. 

[S#JS6] L-757«*«LrW5>l. L " 
US?>. L-XU5j-->> .L-7X/t7=f>t. L—f 

;/D'J>«fc9J**S^ S«*«5'-:--f 5 ' 

y 5 ' -*7y-». 5 ':- -y7^UK^0BE 

[0 0 0 1] 

4a»*DNA. flBUM.DNA***-r*=iU*** 
AfflB. Rt«ttB«**«r*Ci:K:J:*L-75y« 

[0 0 0 2] 

0, #&e0iJ (Biotechnology Letters. Vol. 

2 pp. 525-530 (1980). Appl. Environ. Microbiol.. V 
01.144. PP. 181-190 (1979), B*»«k**B*5«¥ 

p. s (i98i)«tH) . L*>bft*<e>; 
cn6ttv>"rnt>L-75yit4^i«*o*e : f 
-r*£i:KJ:t>TBWi"*"*L -7 sy 

[0 0 0 3] Ifif»ffiti*fflV>TL-75y 
(^B8BB61-U9185^R^ffi¥2-171178^?fi# 




4$BI¥8 - 19 6 2 8 0 

->x'Jb7 • 3 UK**.. *3Rlyi'Jt7 • 3'J#* 
^ -> 3- * a -* LTTf *> «t 5 fc U 

ffifc3 'J **;WA«IK-3V»Tt4. 4#I8¥5-244958^1C 

e^**tJ11.6 Kbp©**a©DNAK*«M»Ufc£ 

[0 0 0 4] 

fcCiC.fcOS'a.* n - X SStf 6 «WrlH CSS* 
£< l -75 ya*xtt&K*fifflT*:fri£*it0tt"* £ 

[0 0 0 5] 

H-fca U **^A«Mrt-cafi^ Jtw^iffitt^^ 1 

OWitDNAtMU. L-75yBfcXtt«»0*S 

«fc o fi^Kpn-riR* A < l - 7 5 y Kxi4*Bt*£S"? 

[0 0 0 6] »■&.•■• 0) 3'JWWW" 

EW«EM»*»2fcE*©7 5yBtE2l€*r*"* 

(2) ew*Bw*<* i tcfe«wJ£agE^J« 2 3 3 8#@ 

*»&3 6 0 9»BK3S***E*l**1-*-tEO>E« 
©«firf. O) ±E(l)Xtt(»KE«©afi^**t»D 

^-*m»snT#s*i«ia**DNA. (4) ±e«> 

E»oa*ADNA*««b. *OL-75;«X(ttt 
K®4Efi6*WT*3»J^^l'AfflHl. (5) ±E 

(4)Ei©3 >J **Jl»AMl*i'a*D-^**t>*# 
*iftfc**U ««««fKL-7 3y«Xt4«»*^ 
S«tL*. cn^J]!T4-t^a^L-7S 

[0 0 0 7] #5S9!C^3 3'J**JUAlfflS£:tt. Berg 
ey' s Manual of Determinative Bacteriology. 8th E 
d.. p. 599 (1974)CE«a*lTv»*J:5lC. Jflatt©^ 

2tlftm& (Int. J. Syst. Bacteriol.. 41. 255 (198 




(3) 



-i 1 1 7- 'J 9 a • 5 * A 
^Hf;^f'J 9 A • 1"**-9 'J * _ 

[0 0 0 81 *wwcn«r*t. ^Sr : n 

6*. 6»iSn* L - 7 S / KXttWfc^KW* 1 *"^ b 
^W'JW7t^"^ A ATCC1387 ° 

.^ flJ ^i . fc^X ATCC15991 
l!l*Mr*»*± ' ****** ATCC13020 

t^A • SOW* 5 2) A) ATCC14020 
^5*20 ATCCU067 

9?i)*I*.>f)\>*5.*M ATCC13869 
-ri^A'^'Jtfi* ' 0«A ATCC13825 

[0 0 0 91 ***K*V»"t:^a^5--t«**»2I 



8-196280 



. 4g pp. 2901-2903(19 
M1519 (Agric. Biol. 0». Vo L 48. PP 
84) ) . PAM330 (Agric. Biol. Chea Vol. 
-2903 (1984)) . &^ne^-^Ut»7 

*fctf*D (*W¥5-749l^*^ » • ^ 

,5714, IS719, IS9M»««*0. tnb«WTW» 
v> (10M/18151#4HMMB) . ^ k~5~ 

iSSt wl -7 S yWU***©^***** 
^^Jl-7,^*^^ 

Ljwww>«* l - 7 S / »tt e ****** sy 

lo 0 1 21 »T. #L-75/ttfl«e*«» 

nn*;^f'J^-7th7->H70A ATCC13870 

3ljW fU^MtX ATCC15991 
3 .J»/tW^. ATCC13020 

y;U*2*A) ATCC15990 



(4) 



«H¥8- 1 9 6 2 8 0 



^U^T'J'JA • * 7*3-7 ATCC17965 
^Utf/^xU^A • T4/V)Jl92* OU+^fU 
• i/;U**#A) ATCC14020 

£MU*H#A) ATCC14067 

^fUlf/t^xU^A • *f >V'Jt7^f7A ATCC14068 
^Ubf/^T-'J^A • 5£ H7xJM>?A (=J»J*/t 
£r-'J #A • if)V9^ti2x) ATCC13869 
^Utf/t^T-UOA • PifOA ATCC13825 
^l/tVN^fU^A • it^ftO'Jx^A ATCC14066 
^l/t/^fU'JA • ^*y=^'J* ATCC19240 
^^D/^f'JW ' T>*—T7<< 7 A ATCC15354 

yi/t/WfU'JA ■ ^ h7T-^>^A AJ12475 
(FERM BP-2922) (4* 91 ¥3-49 6 90*) 
TTVfcfM^T-U^A • 7# h7T-^>^A AJ12476 
(FERM BP-2923) (4*98¥3-49690*) 
^WlfA^U^A • 7 5AA AJ12477 (FERM BP-292 
4) (4*98¥3-49690*) 

rMJ*/^^»JtfA • £f;i/*^#A AJ12478 (FERM BP- 
2925) (4*Bi¥3-49690*) 

[0013] (2) L-yy>Ba«n*«i 

^UfcfA'^'J^A ■ 7^h77-^>^A AJ12031 
(FERM BP-277) (4*980860-62994*) 
yUkVN^^U^A • hyr — *>*& AJ39134 
(FERM BP-2923) (4*91 0860-62994*) 
3U*/WfU9A ' 9fr9^i*b> AJ3463 (FERM P-19 
87) (4*^0851-34477*) 

TTVfcfA^^U ^A • 7* h^T-^>^A AJ11082 
(NRRL B-11470, FERM P-3840) (4*4^859-4993*) 
3U*WrUW • 7ir AJ11094 (NR 

RL B-11472. FERM P-3856) (4*^0859-4993*) 
^Hf/WfUW • ^ h77-^>^A AJ12435 
(FERM BP-2294) (4*9B¥6-7182*) 
^UtfA^T-U^A • 7* h77-^>^^ AJ12592 
(FERM BP-3239) (4*98¥6-7182*) 
^UtfA^-rU^A • 7^ h^r-^>^A AJ12593 
(FERM BP-3240) (4*9B¥6-7182*) 
D>J*/t?fU9A ' 9)V9^tJJ^ AJ12596 (FERM BP- 
3242) (4*98^6-7182*) 

[0 0 14] (3) L — 7* U^>KifiKffSfcTl£ 
^l/tlA^fU ^A «7^h77-/>^^ AJ11188 
(FERM P-4190) (4*980860-87788*) 
3»J*;t?fUW - 9)19 Ztll* AJ11682 (FERM BP- 
118) (4*4*¥2-31956*) 

^l/tVl^xUtfA • 77A*A AJ11683 (FERM BP-119) 
(4*4i¥2-31956*) 

[0 0 1 5] (4) L-7X/t5*>«»»K#aft«£ 
' 7 5A*A AJ3859 (FERM P-2799) 



(4* 98 0851-61689*) 
Zfl'\*rt97' } )VJ* ' 7 2 V7T-*>? A AJ3860 (F 
ERM P-2800) (4*980851-61689*) 
nUWJf'J^A • 7th7*>H7^7A AJ3877 (F 
ERM P-2803) (4*910851-61689*) 
DUWfU'JA • 9)V9^ftl» AJ3876 (FERM P-28 
02) (4*980851-61689*) 
[0 0 16] (5) L— f yn-f ->>SUt«cSfS^£ 
yixbfA^T-U^A • 7^ h7 7~*>9 A AJ12404 
(FERM P-10141) (4*98¥2-42988*) 
yUhVN^-rU^A • 7 7/U AJ12405 (FERM P-1014 
2) (4*98¥2-42988*) 

[0 0 17] (6) L-7;U^->8S3gfC#®fc?t£ 
7 , l/kWf , J9A • 7 AJ12144 (FERM P-7642) 

(4*&¥5-27388*) 
3U*;^fUW • 9)^9^*Jx AJ12145 (FERM P-7 
643) (4*^¥5-27388*) 

T/Vfcf/^T-'JtfA • 7 5AA ATCC21493 (4*B8¥5- 
3793*) 

3U*WfyW • 9)\>9^*J* ATCC21659 (4*98 
¥5-3793*) 

[0 0 18] (7) L-ynU>«aCff«ft** 
^fcV^xU^A • h^r — ^>^A AJ11225 
(FERM P-4390) (4*510860-87788*) 
^UtV^xU^A • AJ11512 (FERM P-5332) 

(4*^0862-36679*) 
^kV^f'JOA^^A AJ11513 (FERM P-5333) 

(4*^0862-36679*) 
^UtfA^r-U^A • 7 5AA AJ11514 (FERM P-5334) 

(4*^0862-36679*) 
3>J*/^fy>A • 9)^9 ^ti A AJ11522 (FERM P-5 
342) (4*^0862-36679*) 

3>J*A£7^J^A • 9)\s9^*t* AJ11523(FERM P-53 
43) (4*^0862-36679*) 

[0 0 19] (8) L-fc*^>«»K#afcfi£ 
y^tfA^^U^A • 7 7AA AJ3420 (FERM BP-2316) 

(4*9B¥ 2-1 86994*) 
T/UtfA^xU^A • 7 7AA AJ 12425 (FERM BP-221 
2) (4*98¥2-186994*) 

3ij*;^fy9A • 9)V9^i^ AJ12092 (ferm p-7 

273) (4*9B¥2-1 86994*) 

S'J^rU^A ' 9)V9^1U± AJ12426 (FERM BP- 
2213) (4*98¥2-l 86994*) 

[0020] «) l-au ymmzftwz'fe3z. 

7U\±/V7T*)Ol* • h77-^>?A AJ3434 (F 
ERM P-1854) (4*980863-258588*) 
^Ulf/N^^U^A • 7^h77-^>^A AJ12341 
(FERM BP-1763) (4*980863-258588*) 
3U*;t^UCrA • 9)V9^ti^ AJ3776 (FERM P-26 
01) (4*980863-258588*) 



(5) 



3 .j*/t**U*A- AJ12342 (FERM BP " 

1764) (fcMBB63-258588#) 

[0 0 2 1] (10) L-^^^^fff* (F 
ERM P-1965) (*!8BB50-123877^) 

68) (^HBa50-123877^) 
[0 0 2 21 (ID L-7x=*T?=>MC«* 

(PERM BP-4160) (#IM¥5-49489^) 
3 .j*;WJWTtF7i'l , ?^ A AJ11761 
(FERMP-6286) 0*^2-11235*1) 
3 .j*A?fU^-7th7-^70A AJ12638 

(PERM P-12382) (#^2-H235#) 

?l JZV>)L-7^ AJ 12418 (FERM BP-220 
5) (#M¥2-186994#) 

3 g^fWA-7tb7->H70i AI12419 
(FERM BP-2206) (*Bi¥2-l86994#) 
[0 0 2 4] (13) 5' --f/*5*W>«AClHlft* 

U OA • 7>^-7^?-) ATCC6872 

y*W>*-7****> AJ12192 (FERM P-7949) 

(^^¥5-998^) ineo . 
3UWTUOA-XM AI11347 (FERMP-4968) 

(^^¥57-22558-^) 

3 g^tUWXM AJ11350 (FERMP-4971) 

AI11352 (FERMP-4973) 

(^¥57-22558^) 

[0 0 2 5] (14) 5' -ifTiMWDWWSM** 



[0 0 2 6] ffl!ftjLDNAS3'J^*J^iH L ^ 9 

h7 7^t£ (Gene. Vol.39, pp. »»-«•<!!** ' ^ 
Wl/t*** (W»*2 - 2 0 7 7 9 1* «Wtfrt* 

[0 0 2 7]K UT#&n*»**.DNA*«*T* 



ttH¥8- 1 9 6 2 8 0 
[0 0 2 8] »»W*#Trff 

M**m~4«:. pHS5~9i:ajboa*** 

^ 0 L-7S/tX ( «^**W : ^ 
©«t**V»tt7**'Jtt«W. **** 

fc7?*5PpBS3-43**#U JEKlSKDNAKfr* 

X->x'JtT • 3<Jt3 , J**JI'AW 05 '+ ,,Mi ' 
^-pSAC4 t ca^$*fc^7XS HpSSM30*«3SUfc. P 

_ ~ ^ >4- ^jfdiRMTil 0-907 7Q1-& 7 / 



•//S 



&pSS»0*lMU (^¥2-207791^ 

ATCC13869£ff*Kfc&bfc. pSSMSOSrftfcTSAT 
CC13869* IttT. ATCC13869/pSSM30i:Ef) * 100.1© 
CM2GStt. ffl»X**10g/l. *U^h>10i/K ^ 
=!-*5g/l. NaC15g/K pH7. 0) T«*U 8**3 

0 M lt0.5ll->a^a-^*«50ul*fi*U. 3<TCfcT 



m 



(6) W8- 1 9 6 2 8 0 



X C 7-X h 7 3 - IC«fc o TSit -5 C £ tC «k 0 > n £ v 

h77-^>n ATCC13869H ! b 1 !:t)i:B^I*3lC->3-^ 

*-gB#TS*pSAC40)#.£#J$-f -5ATCC1 38698: (ATCC 
1 3869/pSSM30) ICO V>T *> Rfil KS!lS£fT -3 fc. 

[0 0 3 1] 3g££^l KjjVT. ->a.^5— KO«tt© 
mi$L\i* imm\Z lmg©y;l/r3— XS^fiTTifStt* 1 

^Lfc. Sl^5M5MJ:5l:. pSSM30£igAbfc 
[0 0 3 2] 

[«1] 





(units) 


ATCC13869/PSSN30 
ATCC13869/PSAC4 


5.7 
0.72 



[0 0 3 3] pSSM30£«*£-frrt:X->xU k7 • 

3U JM109H, AJ13047t*=&$n. ^6^9^140 



ttlCStJ<«Ffta<ft£ttT43 0, £ft#^FERM BP-4800 
[0 0 34] $mm 2 ( •> a. ? 5 — Jte^OttUIEM 
PBS3-43 ICjfA $ flfcD N AB#tf"<£> 5 "6 . £)6kb©Sia I 

— 7> • 'J— r-f >^ • 71/- A*<4<i#3EbTH£*< 
(0RF-F1 : 342~1505. 0RF-F2 : 2338-3609. 0RF-F3 : 4 
438~53S8, 0RF-F4 : 5570~6577) . !S*acD->3.# 7 — 

7? h 7 7 — ;* AViso-P 7— fe'cOffijliaft^tt. 
E?'J#*I K7D2338SB rt> 5 3609#S lcM£&SE?'J^ 5 
E££0RF-F2T&9. 424®C07.5 yg^SISA^fiK-SSe 
Rfcn-FTSfcCDtitJeStXfc. 0RF-FK ORF- 

fc. 0RF-F3£0RF-F4tCOV>Ttef£8ICDMS3f£:i«Vi*g|l 

[0 0 3 5] 
[S2] 



ORF No. 








Fl 


388 


i*:ii/x'Jt:r • 3'J 
7^KK: 382 


24 


F3 


307 


UD P - N - rtf^?^ 
T^Kft: 494 


36 


F4 


336 


r^usfe: 324 


39 



[0 0 3 6] H86#J3 (z/a.Zy—Z&BT&'StsT'y 

Xyi'J h7 OU AJ i3047<AK#^£>7"^X^ HpSS 
M30*M«U L-U >?>^STfe^^U't:/ti7T- , J 
i^A • 5£ h^r — *>^A AJ11082 (NRRL B-11470) 

mlO^D7A7x-a- ;U^OM-CM2GyU— h 
n-X5g/K #U^:/h>10g/K »*X**10g/U N 
aCl5g/K DL-*^:*->0. 2 g/K *^15 g/h pH7. 
2) ±ICTS&U »JME**«r«»Ufc. ffittU/tB 
* AJ 1 1 082/pSSM30 1 h tZo 
[0 0 3 7] AJll082RtXAJll082/pSSM30«:->a.i?n — 

ofco 1 1 ^v^-7r-*>*-^An^3 ic^-r 



II. 5 < CTT>^^T^X{CTpH^7. OKtBSbOO 

1 — 3g/dl(7)ffiffl^n> ha- ;U^n^)J:otcSiJlcJS® 
L£:60g/dl<£> p— Tst Sg/d\(D^^.T>^^OA 
Ofi***tI«Mi:7-f-Fl/, 7^-F«150nlS: 

[0 0 3 8] 
[S3] 



(?) W8 - 1 9 6 2 8 0 



[0 0 3 9] 
[«4] 



(NtU)_SOi 

F__ft_-7H_D 
___3*yttS7Sh 



100 s/1 
55 kA 
1 kA 
1 k/1 
50 ml/1 
10 or/1 
10 _kA 
5 okA 



AJ11082 



AJ110_2/pS_H30 



fir 



65 



34 



9.5 



9.4 



»_^«Sft 



(units) 
0.35 



3.54 



[0 0 4 0] Xft*4 < 5/ ^^ 5 -" t * e t : f»i*X 

X5 FpSSMSO.^U-V^'J** ' h77 ~** 
*A ATCC13869t-#Abfc. 5 MI^UO* 

13869/pSSM30_<fr _L-£.» 
r o 0 4 1 ] ATCMS8S9*tf ATCC1S889/PSSMS0SV3. 

5_ 6 «tiit«w s *_**■«•*£ »*« 

^->_*a-X-i8*l^<bfc_tt. 

[0 0 4 2] 

[«5] _____ 



* _" 



i/_^ _— X 
KHsPOa 

*__, 

FeSa_-7H_0 
KnS0 4 -4H_D . 



100 *A 
15 «A„ 
2.5 kA 
0.4 kA 
50 ml/1 
10 mjc/l 
10 dk/1 
350 j*fl/l 
3.5Mfc/l 



[0 0 4 3] 
[*6] 



% 1$ 


TT 




ATCC13869 


45 


10.7 


ATCC13869/PSSM30 


29 


10.9 



[0 0 4 4] XttM 5 (i^J-^fi****** 

«otlS7WIHJ:0»«r *__I11M ^ 372 *f* 
_J;0#_T-B_nIlM SkbOD 
N AWM-"-pSS_30«k D Wi-*»*__f_Ufc 
^ Ii/x'Jt7 . _iJffi^**-pHSG399.©__.IlM 
ClfXUfc. SEC -^K^f U^AfTflMTO 

4 H«ttU_«»*X*Pftofc. ^^ff'^ 
0____«-*r-^^3 1«pHC4 <»"*^™«£ 
■) J;0 3kbOttl-EJ*DNAW«--attJb. P5*0« 

•SSI 1 5 _b©±„DNAW** a *_nfcpHSG39 
9©__HI*-f hK*Xbfc. *«L-fcW5.H-PS 

SM30BS_lfr-bfc. _,-___ -f* 

[0 0 4 5] ***6 <»*_.*_* 5- _*fc*_* 
x = b -©L-.Ji? >__tt_^©*X _L — 'J 3> 

,|^_**--»aW* 5 FPSSM30BS_L--J 

s?>___*-c*_^vt:^f^ | J ,? a - yvyyr-* 

AJ 11082 (NRRL B-1H70) „*«/tJV** 

M2G7V- h±KT»Jt*»* _*»U AI11082/pSSM3 

[0 0 4 6] j_MI3_PI»KUT. AJ11082RtfAJHO 
82/PSSM30BS _ -> _ * D - * - _ _ * *KT* * U . L 
_g-;;>©5_»£S-fr&ofc. *„*!■)__- 'J 

r_»*«©->_*?— _stt-W- 7 lc 



(8) 



8-196280 



Stttfitasn. '✓a^a-X*SOL-'Ji?>«)J!* [0 0 4 7] 



« 1* 


■er 


te/dl) 


(units) 


AJ11082 


67 


9.9 


0.39 


AJ11082/PS3O0BS 


35 


9.5 


4.10 



[0 0 4 8] 9tMW7 (fl|/hS!->ai'5— Kite^y^ 

it /hs -> i 57 7— tfae ; f/5 * s kpssm3obs£ r u e 

A^-r'J r>A • 7^ h77-^>?A ATCC13869tC^& 
/^WffiSi^TSAlfc. 5/ig/ilffl^D7A7xr: 

U ATCC13869/pSSM30BSi:#*L/yt. 
[0 0 4 9] HJg^J4,i:|Sl«(CbT, ATCC13869SI/ 
ATCC1 3869/pSSM30BS£ ->i ? a -X $-^tJlS«l(CTJS§l 

[0 0 5 0] 
UK8] 









ATCC13869 


43 


10.2 


ATX13869/PSSH30BS 


30 


10.3 



«fcn«. -/if D— X3S»6«l»IBK»*WICL-75y 
SIX £ «ifi"r 5^i*itt5. 

[0 0 5 2] 

[SE^JS] 
iS^JS^ : 1 
ffiyijWgS : 69U 

e?ij<c^ : met 

h#n>>- : W.mVi 
SH3^J©a® : Genomic DNA 
SM. 

: -?VdW77-Wb> • 7^ h77-/>^A 
: ATCC13869 

#g!t*S-rf2^ : CDS 
W&fam : 342.. 1505 
4$IS£«fcj£L*:7j8: : P 
#©*g-TIB# : CDS 
#ffifiCS : 2338. . 3609 
^SS^ifeJgLfc^S: : P 
: CDS 

#£teB : 4438. . 5358 
*H?S&£fc5£bfc73ffi : P 
#St£^TfB^ : CDS 
#SE&@ : 5570. . 6577 
b£:73 8; : P 



[0 0 5 1] 

AGTCCGTCGA CGCCACCATT GATGTGGTGG TCA 
C C GAG CT TGCGGAGGCT TTCTACATCT 60 
ACGCTCCCGT CGGCGTGGAG TGGGGTCATT AC G 
GGTGGGA TCACGCCGGT GAAAGTTGCG 120 
GAACCCATGG TGTTCCTTGT GGGTTGAGGG AAC 
GAGTGCG GGTGAGAAGT TTTTCAAGTG 180 
TCTGCAGTTT TTAAGTTATG CATCATCAGC TTG 
GAAGGCT GAGGTAATTC AGTAGACCTG 240 
CAACAGCAGG CCTCAAGTCC GAAGATAATT AAC 
CTAGATC CGTAGACATA AGACATCATA 30 0 
CGTCCTATGC TTGCTGGAAG GAACCAAATA ACC 
T C AG AAA GATGGCAGAA GTGGTGCATT 360 
ATCAAGAAAA TGCAGGTCAA GCAGTTAAAA AAA 
TTGAGGG AAGAATTGTT CCCCCCCTCG 420 
GGGTGATTGA TGGCTTTCTC CAACTCGAAA ACG 



(9) ^8 - 1 9 6 2 8 0 



C CATC AT CACGGAACTC TCTGGAGAAC 480 
C A.GC A.C CTAA AAACGCAGGA TT C C AC C C C G AAC 
TCCCCAC GATTGTTCCC GGTTTT ATTG 6 4 0 
ATCTTCATAA TCACGGTGGA AACGGTGGCG CGT 
TT C CT AC GGGAACGCAG GACCAGGCGA 600 
GGA.AC AC CGC GCAGTATCAC CGCGAACATG GCA 
CGACCGT GATGTTGCCA AGCATGGTTT 660 
CGGCGCCGGC TGACGCACTG GCAGCGCAGG TGG 
AAAACCT TATTCCCTTG ™TGAAGAGG 72 0 
TCCTGCTGTG CGGCATTCAC CTCGAGGGCC CTT 
TCATCAA CGCATGCCGT TGTGGTGCTC 780 
IaaIcccgga TTTCATTTTT CCCGGCAACC CAA 
CAGATCT TGCCCGGGTG ATCCATGCGG 840 
GAAAAGGTTG GATCAAATCG ATC ACAGT AG CGC 

AAK TGACAATCTT T CTG AG C :T T C . 0 0 
TCGATCTCTG CGCAGCGCAC CACATCATTG CTT 
CCTTCGG GC AC A CTG AT GCAGATTTTG 9 60 
atIccactac CAGCGCAATT GCCTTGGCTA AAG 
AGAAAAA TGTGACGGTC ACGGCTACGC 10 20 
ATTTGTTCAA TGCGATGCCT CCGCTGCATC ATA 
CGGCTCC CGGCAGCGTG GGCGCTTTGC 1080 

G C ACGTGCCGGG GACGCATATG TTG 
IgTTGAT CGCCGACGGC GTGCATTTGG 1140 

ccgItggaac ggtcgatcta gctcgttcca aca 

ACGCCTT TTTCATCACG GAC G C C AT GG 120 0 
AAGCCGCCGG AATGCCAGAC GGTGAGTACA TTT 
TGGGCGT TTTGAACGTC ACCGTCACCG 1260 
Itggag^cgc CCGTCTGCGC GATGGCGGCG CCA 
TCGCCGG GGGCACCAGC ACACTAGCGA 1320 
GTCAGTTCGT GCACCACGTG CGCAGGGGTA TGA 
C GC TT AT CGACGCGACC CTCCACACCT 1380 
CAACCGTCGC CGCTAAAATT CTCGGTCTTG GCG 
ATCACGA AATCGCTAAA TC CAACCCTG 1 4 4 0 
CAAATTTTGT GGTCTTTGAC TCAAACGGCC AGG 
TGCAAAA GGTCCATTTA GGTCATCAAG 1 5 00 
TACTTTAAGT ACG AGTAAAA CT 'AT ' C GA TT 'T 
AAAGG AG TCCCACCATG GAAATCACTA 1560 
T CTGC AAAG A CGAGCAAGAA "COGCAAAO CAO 
TTGCAGT CCTAATCGCA CCCTTCGCCA 1620 
AC A.AGGGTGG AACCTTGGGG CTTGCAACAG GAT 
CCTCACC ACTGAGTACC TACCAAGAOC 1..0 
TCATTCGCAT GTATGAAGCT GGGGAAGTGT CAT 
TCAAGAA CTGCAAGGCA TTCTTGTTGG 1740 
ItGAATACGT GGGACTAACC CGTGACGATG AAA 
ACAGCTA CTTTAAAACC ATT CG C AAAG 1800 
AGTTCACTGA CCACATCGAC ATCGTTGATG A.AG 
ACGTCTA CAGCCCAGAT GGTGCAAACC i860 
CTgItCCATA CGAAGCAGCT GCAGAGTATG AGG 
C AAAGA.T CGCTGC AGAA TCCGTTGAAG 19 20 
TTCAAATCCT TGGCATCGGC GGAAACGGCA CAT 




(10) #SB¥8 - 1 9 6 2 8 0 

CGCTTTC ATTGAACCAT CATCTTCTCT 1980 
GTCAGGACTG ACAAAGGTCC AGGCGCTGCA CCC 
TAAAACT GTGGAGGACA ACGCTCGATT 2040 
CTTCAACACC ATCGAAGAGG TCCCAACCCA CGC 
CGTCACC CAGGGTTTGG GCACTTTGTC 2 100 
CCGCGCGCAA AACATCGTGT TGGTGGCAAC TGG 
TGAAGGA AAAGCCGACG CCATCCGCGG 2160 
AACTGTGGAA GGCCCAGTGA CTGCTTCTTG CCC 
AGGTTCC ATCCTGTAGA TGCACAACAT 2220 
GCCACCATCA TCGTTGGATG AAGCAGCAGT AT C 
CAAGCTG GAAAACGCTG ATCACTACCG 2280 
TCTCATGGAG CAATTAAAGC TGCGCTAGAA ACA 
AAAAGGA AAGTACTGTG TGGGGCTATG 2 340 
CACACAGAAC TTTCCAGTTT GCGCCCTGCG TAC 
CATGTGA CTCCTCCGCA GGGCAGGCTC 2400 
AATGATCCCA ACGGAATGTA CGTCGATGGA GAT 
ACCCTCC ACGTCTACTA CCAGCACGAT 2460 
CCAGGTTTCC CCTTCGCACC AAAGCGCACC GGC 
TGGGCTC ACACCACCAC GCCGTTGACC 2520 
GGACCGCAGC GATTGCAGTG GACGCACCTG CCC 
GACGCTC TTTACCCGGA TGCATCCTAT 2580 
GACCTGGATG GATGCTATTC CGGTGGAGCC GTA 
TTTACTG ACGGCACACT TAAACTTTTC 2640 
TACACCGGCA ACCTAAAAAT TGACGGAAAG CGC 
CGCGCCA CCCAAAACCT TGTCGAAGTC 2700 
GAGGACCCAA CTGGGCTGAT GGGCGGCATT CAT 
CGCCGTT CGCCTAAAAA TCCGCTTATC 27 60 
GACGGACCCG CCAGCGGTTT CACACCCCAT TAC 
CGCGATC CCATGATCAG CCCTGATGGT 2820 
GATGGTTGGA ACATGGTTCT TGGGGCCCAA CGC 
GAAAACC TCACCGGTGC AGCGGTTCTA 2880 
TACCGCTCGA CAGATCTTGA AAACTGGGAA TTC 
TCCGGTG AAATCACCTT TGACCTCAGT 2940 
GATGCACAAC CTGGTTCTGC TCCTGATCTC GTT 
CCCGATG GCTACATGTG GGAATGCCCC 3000 
AACCTTTTTA CGCTTCGCGA TGAAGAAACT GGC 
GAAGATC TCGACGTGCT GATTTTCTGT 3060 
CCACAAGGAT TGGACCGAAT CCACGATGAG GTT 
ACTCACT ACGCAAGCTC TGACCAGTGC 3 120 
GGATATGTCG TCGACAAGCT TGAAGGAACG ACC 
TTCCGCG TCTTGCGAGG ATTCAGCGAG 3 180 
CTGGATTTCG GCCATGAATT CTACGCACCG CAG 
GTTGCAG TAAACGGTTC TGATGCCTGG 3 240 
CTCGTGGGCT GGATGGGGCT GCCCGCGCAG GAT 
GAT C AC C CAACAGTTGC ACAGGAAGGA 3 3 0 0 
TGGGTGCACT GCCTGACTGT GCCCCGCAAG CTT 
CATTTGC GCAACCACGC GATCTACCAA 3360 
GAGCTCCTTC TCCCAGAGGG GGAGTCGGGG GTA 
AT C AG AT CTGTATTAGG TTCTGAACCT 3 4 2 0 
GTCCGAGTAG ACATCCGAGG CAATATTTCC CTC 



(11) 



ttM?8- 1 9 6 2 8 0 



CTTCAAAGGT GACACTATTG AGAG ATAAGT C AT 
A^^^ACTT^CGCAAAATCC^CTTGATCTAC ^"^^ 

lirrAcrA^cGrrcrGcrG.cr TG 

^^GA^CGACC^GGTGG AAGTC^ CTAG AAATTG^GTG 
^■^GAGTGGGC^ ACAGCCTGGA^ GATGGCATTG TAG 

AACTAGTTGC TGG1 GCTGCTTTGA 3960 

ACCGCGA AGAAGTTCGC GOl^ 

CAGAAAAGCT C AA A ^ A ^ c A^ GA 4 0 2 0 

AC A AT GAC^CCTTGGGGAA ATCGCTGACA TOG 
TCACAATGAC CCTTG GGCGGTGCTC 4080 

TTGGAGG CAGGCTTACT XCCAGCGTGG AAT 

AAGAAGATAC G C T T C 1 o 

rcTTrTTTTT°A T GCAGT c£ ^ GTG TAG 

illlliilE 

— rGCGGG c GGT G AGTGGAG A GCG T TTGGT T GG 



" ggc i5^s c : T c;at;g;i cgttgtggct att 

T GGG AAA GA 
AAGGATTTCA TCGCCACGCT ;; ..-- G ^ 



GTGGATGGCC AT C AA 11 ~~ ' T AT G 4440 
ACTGGTT CTGTGGGAAVGACTTCTATG^^ ^ 



T^T^AC^AT^^ AG^T^G^TT^^ G^C AC^C ACC 
CTCCGCT GCACAACCOA TACTAAOTAT 4 6 60 

AAGGCGCGCO A .^ A ^ Tr TGATTATTGG 4860 
GC AACG AGTA TTTC ACTGG A^CGCTGTTGCG CGG 

GGGTCTTGGC^ CGGTCGC CCT GC AGGTTTTT GGT 



(12) 



-19 6 2 8 0 



GAGCACC AGGTTGCTAA TGCACTTGCT 49 
GCTGCTGCC A TTGCCATGGA AGCTGGCGTC 
CCAGAAT TGGTGGTTGC TGGATTGGAA 5 0 
GCACATTCAG CGGCTTCCGC GCACCGCATG 
GTAAAGA CCCGCGCCGA CGGCGTGACC 5 1 
ATCATCAACG ATTCTTACAA CGCGAATCCT 
TCTATGC GTGCAGGTAT CGCGGCTCTT 5 1 
GCGTACACAG CTAGTGGTCG TTCTCTGAAG 
CAAGCTG GGCAGTGCTT GGTC AAATGG 5 2 
GTGAGCTTGG CGATGACGCC TCGGAAGCCC 
CCGAACT TGGTGCTGAG CTGCCTAAAT 52 
ACAATGTTCA AGAACTTGTC GCAGTGGGGG 
ACCCTAC CTGTGCAGCA CTTGCAGAGT 53 
CCGCAGCGAG CCTGGGTGTG AGTACTCACG 
TTTCAGA CGTTGATGCA GCGCTCGAGT 54 
TGCTCGCAGC CCATATTAAG CGGGATGATG 
TGCTGGT TAAGGCTTCA AATGCTGATC 54 
GCCTGTGGAG GGTCGCAGAA GCACTACATG 
TGGTGCC GGCCTCAAAA ACACAGGTGG 55 
CTCGGTCAAC GACGATTCTC GTC GGAACGT 
AGGACAG TAGAAAACAA TGCAACAGAT 5 5 
TATGGTCAGT GGAACGGTTG CGTTCCTCGT 
AATCTTT CTCACCCCGG TGTTGATCCG 56 
TTATTTCACT AACCGCCAGT TGGGCCAGGA 
CCGTGAA GAAGGCCTGC AGTCTCACTT 57 
GCGTAAGCGT GGCACTCCAA CCATGGGTGG 
TGCGATT ATCGCGGGCA TTGTTGTGGC 57 
CTATGTGTTT ACCAATATCT TGGCCATGAT 
AGGCGTT GGTGGATTCA CAGTCTCCGG 58 
CTTGCTCGTG TTGGGTCTGA CCTTGGGCCT 
TGCCACT GGCTTCGCCG ATGACTTCAT 58 
CAAGCTGTAC ATGAACCGAA ACCTTGGTTT 
CAAGACC GCTAAGCTGG TGTCTCAGCT 59 
GGCCATTGCG TTGATCTTTG GTTTTTTGGT 
GCAGTTT CCCGATGAAA ACGGTCTGAC 60 
CCCAGCATCA ACCCACCTGT CATTCATTCG 
TATCGAC ACCATTGACC TTGGCTTCGG 60 
GGACAGCGTT TTTGGCATCA TCGTGTTCCT 
TTTTATC TACGTTGTGG TCAGCGCGTG 6 1 
GTCGAATGCC GTGAACATCA CTGATGGTTT 
TGGTTTG GCTGCAGGTA CCACAGCATT 6 1 
TGTCATGGGT GCTTACACCT TGATCACGTT 
GCAGTTC CGAAACTCCT GCGATACTGC 62 
AGTGGAAGCG GGTTGCAATA CGGTGCGTGA 
ACTGGAT TTGTCTGTGT TGTGCGCTGC 63 
TGGTCTGGCG CCACCTTGGG CTTTCTGTGG 
AATGCGG CACCGACAAA GATCTTCATG 6 3 
GGCGATACTG GTTCTTTGGC ACTGGGCGGT 
GTTGC AG GTATTTCTGT GGTTAGCCGC 64 
ACCGAGCTGC TCATGGTTAT CATCGGCGCG 



8 0 

GCC 
4 0 

GAT 
0 0 

GAT 
6 0 

CAA 
2 0 

ATG 
8 0 

AGA 
4 0 

TAG 
0 0 

TAG 
6 0 

GCA 
2 0 

GGA 
8 0 

CTC 
4 0 

AAT 
0 0 

CAT 
6 0 

CCA 
2 0 

TGG 
8 0 ' 

GAA 
4 0 

ACT 
0 0 

CGA 
6 0 

CAT 
2 0 

GGA 
8 0 

CTG 
4 0 

TCC 
0 0 

TGG 
6 0 

TTG 
2 0 
CTG 



(13) 
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tttgtc a rG -r G ; c G ^ T r A c r A c T c? c ccoor AA o 

ATCCAGATCG GC """^CGATCCAC 6 5 4 0 
CACCACTTCG^AOGCCCTTGG 2TGGACTGAA 0^^^ 
ACCGTGA CCATCCGTTT CTGGCTGATC^6 6 0 0 ^ 

ACGAT C ATG A CTGTGTT TAGC( - 66 60 

TTTAACA GCGAC .^. TrrT xxcTCTGTCC CAT 
GAGGTAT AAA TAATTATGGT TTC tatt 

TTACCTC AGGCGCTGLA TTCCGGCCTG TCC 

ATAGCAA *« TG " C C *° CC(;A CGAGAACGAA ACT 
GC ACGTC AC ATG^TC AT TGAAGTAGT A^6 8 4 0 ^ 

GAAcIg^ TGG ATTCTTT C CTCCATTGTG G , 0 0 
GTCACCTCCC C h # D *-:it*H* 
[0 0 5 31 KW#* = 2 G94C!>«M : 

gE5iJ<D-RS : 4 2 4 

Met His Thr GU Leu Ser Ser Leu Arg 

Pro Ala Tyr His Val Thr Pro 
! 5 

G,n C>, A.. L.- A» A.P As„ 

Gly Met Tyr Val As p. 2& 

2 0 

Th r Leu His V.I Tyr Tyr Gln His Asp 

Gly Ph. »•» «• Ala Pr ° 40 



3 5 



4 5 



Tvs Arg Thr Gly Trp Ala His Thr Thr 

L / h S r irl Leu Thr Gly Pro Gin 
5 0 

Arg Leu o" Trp Thr His Leu Pro asp 

l\l Leu Tyr Pro asp Ala Ser 
6 5 8 0 

aIo Leu Asp Gly Cys Tyr Ser Gly 
Tyr Asp L-eu^=>w 

G ly Ala Val Phe Thr Asp Gly 

^ 8 5 



T^r Leu Lvs Leu Phe t" Thr GIT Asn 
leu LVS He Asp Gly Lys Are 



10 0 



1 0 5 



Arg A, a Thr 01. Leu Val G.u Val 

a \l ASP Pro Thr Gly Leu Met 



(14) 
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G 1 y 
A s n 



A 1 a 
Asp 
13 5 

G 1 y 
A 1 a 

17 0 
G 1 y 
Asp 



Ser 
Asp 



Pro 
T r p 



G 1 y 
Pro 
1 2 0 

S e r 
Pro 

1 4 5 
Asp 
G 1 n 



1 0 5 

I 1 e 
Leu 

13 0 
G 1 y 
Me t 



G 1 y 
A r g 



1 1 5 
H i s 
I 1 e 



P h e 
I 1 e 



T r p 
G 1 u 



A r g 
Asp 



Th r 
Ser 



A r g 
G 1 y 



A 1 a 
Leu 



G 1 y 
A 1 a 



Asp 
G 1 u 
2 10 



Ala 
G 1 u 



Th r 
Asp 
2 2 5 

C y s 
Asp 

2 5 0 
Ser 
Asp 



P h e 
Leu 



Ty r 
Ser 



T r p 
H i s 
3 0 5 



Leu 
Leu 



G 1 u 
G 1 n 

1 9 5 

Leu 
C y s 

2 2 0 
A r g 
Asp 



Va 1 
A s n 
18 0 

1 1 e 
Pro 

2 0 5 
Va 1 
Pro 



A s n 
As n 
16 5 

Leu 
T r p 

1 9 0 
Th r 
G 1 y 



Pro 
Pro 
14 0 

Me t 
Leu 

17 5 
Ty r 
G 1 u 



Ser 
Pro 
1 2 5 

H i s 
Asp 

16 0 
Va 1 
Th r 



P h e 
Ser 



A r g 
P h e 



Asp 
A 1 a 



Asp 
Va 1 



Pro 
A s n 



G 1 u 
Leu 



2 3 5 
Pro 
G 1 u 



Ser 
L y s 



G 1 n 
V a 1 



Asp 
Leu 



G 1 y Leu 
Th r His 
2 4 5 



A r g 
Asp 



A 1 a 
Asp 

2 9 0 

Me t 
Pro 

3 15 



V a 1 
P h e 

2 7 5 

Pro 
A 1 a 

3 0 0 
G 1 y 
Th r 



Gin 
G 1 u 
2 6 0 

Leu 
G 1 y 

2 8 5 
G 1 n 
T r p 



C y s 
G 1 y 

2 7 0 
A r g 
H i s 



Asp G 1 y 
Leu P h e 
2 15 

G 1 u Th r 
lie Ph e 
2 3 0 

2 4 0 
Asp Arg 
T y r Ala 

2 5 5 

G 1 y Ty r 
Th r Th r 



1 1 0 

Pro L y s 

Ty r Arg 

Leu G 1 y 

Ser Th r 
1 8 5 
Leu Ser 
2 0 0 

Ty r Met 



G 1 y 
G 1 u 



Ph e 
P h e 



Leu 
V a 1 



V a 1 
Leu 



Pro 
A 1 a 



Ala V a 1 
V a 1 G 1 y 

2 9 5 

Ala Gin 
Gin G 1 u 
3 10 

3 2 0 



G 1 y G 1 u 

lie His 

V a 1 V a 1 
2 6 5 
Ser G 1 u 
2 8 0 

A s n G 1 y 
Asp Asp 



(15) 
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Gly T r p V a 1 

Arg Lys Leu 

3 3 0 

His Ala lie 

Pro G 1 u G 1 y 



lie Arg S e r 

V a 1 Arg V a 1 
3 5 5 

As n lie Ser 

Arg Leu Ser 
3 7 0 

3 8 0 

Gly Asp Arg 

Pro Gly G 1 u 

3 8 5 

3 9 5 

Asp Asp Asn 

Ala Gly Asp 

4 10 

Phe Ala Phe 



His Cys Leu 

His Leu Arg 
3 2 5 

3 3 5 

Tyr Gin G 1 u 

G 1 u Ser Gly 
3 4 0 

3 5 0 

Va 1 Leu Gly 

Asp lie Arg 

3 6 5 

Leu Glu Trp 

Val Asp Arg 



Arg Val Ala 
Leu Val lie 

3 9 0 

Thr Ala lie 
Gly Gin Val 
4 0 5 

4 15 

Pro Gly Leu 
4 2 0 



Thr Val Pro 
Asn 

Leu Leu Leu 
V a 1 

3 4 5 

Ser Glu Pro 
G 1 y 

3 6 0 

Asp Gly Val 
Asp 

3 7 5 

Glu Val Lys 
Ala 

4 0 0 

Glu lie Thr 
Ser 



Gin Arg 



(51) Int. CI. 6 

(C 1 2N 1/21 
C 1 2 R 1:15) 



*UMK*» fTftmwm^ F I 



»3WH*JM«WH«K»*W 1-1 
#*J1|*JH«WM«K»*"T 1-1 



